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©  Taped  bag  chain  with  cassette. 
(67/  A  bag  chain  for  feeding  packaging  bags  to  a  bag  loader 
includes  bags  2a,  2b,  2c  imbricated  and  carried  by  a  pair  of 
parallel  carrier  tapes  3  and  4  which  are  wound  up  on  spools  8 
and  9  of  a  cassette  5.  Loading  the  bag  chain  in  a  bag  indexing 
drive  unit  involves  simply  placing  the  cassette  5  into  position 
with  the  spools  8  and  9  engaged  with  parallel  drive  dogs  11 
and  12,  after  which  operation  of  a  drive  motor  15,  driving  the 
dogs  11  and  12  through  a  differential  unit  14-22  indexes  the 
bags  2a,  2b,  2c...  and  winds  up  the  tapes  3  and  4.  Upon 
complete  consumption  of  the  bag  chain,  the  cassette  can  be 
removed  and  replaced  by  a  fresh  cassette  with  the  tapes 

JJJ  outside  the  cassette  and  carrying  the  imbricated  bags. 
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t-LCgC„L  i n v e i a i u i i   i e i a i . e s   10  a  c n a i n   o f  
t a p e d ,   i m b r i c a t e d   b a g s ,   s u i t a b l e   f o r   p a c k a g i n g .   F o r  
e x a m p l e ,   mea t   c u t s   or  p o u l t r y   may  be  l o a d e d   i n t o   t h e   b a g s .  

The  use  of  t a p e d   i m b r i c a t e d   b a g s   has   b e e n   k n o w n  
>  f o r   many  y e a r s   and  t h e   m o s t   commonly   a v a i l a b l e   form  o f  

t h e s e   b a g s   u s e s   two  s e p a r a t e   a d h e s i v e   c a r r i e r   t a p e s   w h i c h  
h a v e   an  i m b r i c a t e d   a r r a y   of  t he   bags   p l a c e d   on  the   t a p e s  
in  s u c h   a  way  t h a t   t he   a d h e s i v e   f a c e   of  e a c h   t a p e   c o n t a c t s  
t he   e x p o s e d   p a r t   of  e a c h   bag  in  the   i m b r i c a t e d   a r r a y .  

lO  N o r m a l l y   t h e   l e a d   bag  of  t h e   a r r a y   is  a t t a c h e d   to  t h e  
t a p e s   by  i t s   end  a t   w h i c h   t he   mouth   is  d i s p o s e d .  

Such  a  t a p e   s y s t e m   is   d i s c l o s e d   in  B r i t i s h  
P a t e n t   S p e c i f i c a t i o n   No.  1 , 2 4 0 , 3 7 1   in  c o n j u n c t i o n   w i t h   a 
c a s s e t t e   i n t o   wh ich   t h e   l e a d   e n d s   of  t he   two  t a p e s   w e r e  

5  i n t r o d u c e d .   The  t a p e s   a r e   p r e s s e d   w i t h   t h e i r   a d h e s i v e  
f a c e s   in  c o n t a c t   w i t h   one  a n o t h e r   and  t h i s   c o m b i n e d   t a p e  
was  t h e n   wound  a r o u n d   t he   s p o o l   i n s i d e   t h e   c a s s e t t e .  
D u r i n g   f e e d i n g   of  t he   c h a i n   of  bags   to  t h e   bag  l o a d e r ,   t h e  
t a p e s   were   p r o g r e s s i v e l y   p r e s s e d   t o g e t h e r   and  w o u n d - u p   o n  

0  t h e   s p o o l   u n t i l ,   a t   t h e   end  of  t he   c h a i n   of  b a g s   i n  
q u e s t i o n   t h e   s p o o l   was  f u l l   of  t he   c o m b i n e d   t a p e   a s s e m b l y  
and  c o u l d   be  r e m o v e d   f rom  t h e   m a c h i n e   and  r e p l a c e d   by  a  
f r e s h   s p o o l   w i t h   a  new  bag  c h a i n   a t t a c h e d .   Such  a  
c a s s e t t e   s y s t e m   was  i d e a l l y   s u i t e d   fo r   a  bag  l o a d e r   i n  

5  w h i c h   t he   t a p e s   were   c o n t i n u o u s l y   a d v a n c e d   t o w a r d s   a  p o i n t  
of  p r e s s i n g   t o g e t h e r ,   f rom  w h i c h   p o i n t   o n w a r d s   t he   t a p e s  
were   h a n d l e d   as  a  s i n g l e   n o n - a d h e s i v e   a s s e m b l y   (by  v i r t u e  
of  t h e   a d h e s i v e   f a c e s   b e i n g   in  c o n t a c t   w i t h   one  a n o t h e r ) .  

An  a l t e r n a t i v e   p r o p o s a l   fo r   t a p e d   i m b r i c a t e d   b a g  
0  c h a i n s   is  d i s c l o s e d   in  our   B r i t i s h   P a t e n t   No.  2,  0 6 4 , 4 7 7 B  

in  w h i c h   t h e   t a p e s   do  no t   c o n v e r g e   but   r e m a i n   p a r a l l e l   t o  
one  a n o t h e r   and  a r e   w o u n d - u p   on  c o a x i a l   s p o o l s   b e t w e e n  
w h i c h   a  d i f f e r e n t i a l   d r i v e   s y s t e m   is  p o s i t i o n e d .   In  s u c h  
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a  s y s t e m   t he   t e n s i o n   in  the   two  t a p e s   can  be  e q u a l ,  

w h e r e a s   in  t he   a b o v e - m e n t i o n e d   c a s s e t t e   a p p l i c a t i o n   w h e r e  

t he   two  t a p e s   a r e   p r e s s e d   i n t o   f a c e - t o - f a c e   a d h e s i v e  

c o n t a c t   t h e   t e n s i o n   in  one  t a p e   c o u l d   d r o p   to  z e r o   and  a l l  

5  t he   b a g - a d v a n c i n g   t e n s i o n   c o u l d   t h e n   be  t r a n s m i t t e d   by  t h e  

o t h e r   t a p e   w i t h   c o n s e q u e n t   l o s s   of  a l i g n m e n t   of  t he   b a g s  

u n l e s s   t h e   o p e r a t o r   i n t e r v e n e d   to  e q u a l i s e   t he   l e n g t h   o f  

t he   t a p e s .  

The  a d v a n t a g e s   of  the   d i f f e r e n t i a l   d r i v e   s y s t e m  

10  d i s c l o s e d   in  B r i t i s h   P a t e n t   No.  2 , 0 6 4 , 4 7 7 B   c o u l d   o n l y   b e  

a c h i e v e d   w i t h   t he   p e n a l t y   of  n e e d i n g   to  a t t a c h   t h e   t a p e s  

m a n u a l l y   o n t o   t he   c o a x i a l   w i n d - u p   s p o o l s .  

I t   is  an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  c a s s e t t e   s y s t e m   in  the   c o n t e x t   of  a  bag  l o a d e r  

15  in  w h i c h   t he   t a p e d   b a g s   a r e   a d v a n c e d   to  t h e   l o a d i n g  

s t a t i o n   by  means   of  a  d r i v e   u n i t   i n c o r p o r a t i n g  

d i f f e r e n t i a l   d r i v e .  

A  f i r s t   a s p e c t   of  the   p r e s e n t   i n v e n t i o n   p r o v i d e s  

a  m e t h o d   of  l o a d i n g   a  bag  c h a i n   on  a  bag  l o a d e r ,  

20  c o m p r i s i n g   t a k i n g   a  bag  c h a i n   i n c o r p o r a t i n g   a  s u c c e s s i o n  

of  i m b r i c a t e d   p a c k a g i n g   b a g s   on  two  s u p p l y   t a p e s   f r o m  

w h i c h   t h e y   a r e   r e m o v e d   d u r i n g   the   l o a d i n g   o p e r a t i o n ,   t h e  

s u p p l y   t a p e s   e a c h   h a v i n g   a  l e a d   end  wound  on  a 

t a p e - w i n d i n g   r o t o r ;   o p e r a t i n g   the   bag  i n d e x i n g   d r i v e   u n i t  

25  to  b r i n g   e a c h   of  t he   i m b r i c a t e d   bags   s u c c e s s i v e l y   to  a  

l o a d i n g   p o s i t i o n   w h e r e   t he   bag  is  l o a d e d   and  s e p a r a t e d  

f rom  t h e   t a p e s ;   and ,   a f t e r   s e p a r a t i o n   of  mos t   or  a l l   o f  

the   b a g s   f rom  the   t a p e s ,   r e m o v i n g   the   t a p e - w i n d i n g   r o t o r  

and  b u i l t - u p   t a p e   t h e r e o n   f rom  the   bag  i n d e x i n g   d r i v e   u n i t  

30  and  r e p l a c i n g   them  by  a  f r e s h   t a p e - w i n d i n g   r o t o r   w i t h  

i m b r i c a t e d   t a p e d   b a g s   a l r e a d y   a t t a c h e d ;   c h a r a c t e r i s e d   i n  

t h a t   t h e r e   a r e   two  t a p e - w i n d i n g   r o t o r s   e a c h   h a v i n g   a  

r e s p e c t i v e   one  of  s a i d   s u p p l y   t a p e s   a t t a c h e d ;   in  t h a t  

s a i d   t a p e - w i n d i n g   r o t o r s   a re   s u p p o r t e d   on  s p a c i n g   means   t o  

35  h o l d   them  w i t h   s u b s t a n t i a l l y   p a r a l l e l   a x e s   of  r o t a t i o n ;  
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in  t n a t   t h e   t a p e - w i n d i n g   r o t o r s   a r e   a t t a c h e d   to  p a r a l l e l  
d r i v e   s h a f t s   of  a  bag  i n d e x i n g   d r i v e   u n i t ;   and  in  t h a t  
e x c h a n g e   of  a  t a p e   b u i l d - u p   by  a  f r e s h   r o t o r   i n v o l v e s  

r e m o v i n g   b o t h   r o t o r s   and  t h e   s p a c i n g   means   and  r e p l a c e -  
5  ment   by  a  f r e s h   a s s e m b l y   of  r o t o r s   and  s p a c i n g   m e a n s .  

A  s e c o n d   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  bag  c h a i n   c o m p r i s i n g :   a  s u c c e s s i o n   o f  
i m b r i c a t e d   b a g s ;   a  p a i r   of  s i d e - b y - s i d e   s p a c e d   t a p e s   e a c h  
h a v i n g   an  a d h e s i v e   f a c e ;   a  t a p e - w i n d i n g   r o t o r   to  w h i c h  

10  e a c h   of  s a i d   t a p e s   is   a t t a c h e d ;   c h a r a c t e r i s e d   in  t h a t  
t h e r e   is  a  p a i r   of  s a i d   t a p e - w i n d i n g   r o t o r s ,   e a c h   r o t o r  
h a v i n g   a  r e s p e c t i v e   one  of  t he   t a p e s   a t t a c h e d   f o r  

e n g a g e m e n t   w i t h   a  t a p e - w i n d i n g   d r i v e   to  w i n d - u p   the   t a p e s  
on  t he   d r i v e ;   and  in  t h a t   t h e r e   a r e   s p a c e r   m e a n s  

15  s u p p o r t i n g   t h e   two  t a p e - w i n d i n g   r o t o r s   upon  s u b s t a n t i a l l y  
p a r a l l e l   a x e s   of  r o t a t i o n ,   f o r   e n g a g e m e n t   w i t h   p a r a l l e l  
a x i s   d r i v e   s h a f t s   of  a  t a p e - w i n d i n g   u n i t .  

A  t h i r d   a s p e c t   of  t he   i n v e n t i o n   p r o v i d e s   a  b a g  
c h a i n   c o m p r i s i n g :   a  s u c c e s s i o n   of  i m b r i c a t e d   b a g s ;   a  p a i r  

20  of  s i d e - b y - s i d e   s p a c e d   t a p e s   e a c h   h a v i n g   an  a d h e s i v e   f a c e ;  
a  c a s s e t t e   r e l e a s a b l y   m o u n t a b l e   in  a  t a p e   w i n d i n g   d r i v e  
u n i t   and  h o u s i n g   a  r o t o r   on  w h i c h   s a i d   t a p e s   a r e   a t t a c h e d ;  
c h a r a c t e r i s e d   by  a  p a i r   of  t a p e - w i n d i n g   r o t o r s   in  s a i d  
c a s s e t t e ,   e a c h   s a i d   r o t o r   b e i n g   a t t a c h e d   to  a  r e s p e c t i v e  

25  one  of  t he   t a p e s   and  b e i n g   a d a p t e d   fo r   e n g a g e m e n t   w i t h   a  
r e s p e c t i v e   t a p e   w i n d i n g   d r i v e   s h a f t   of  t he   t a p e - w i n d i n g  
d r i v e   u n i t   to  w i n d - u p   t he   t a p e s   on  t he   r o t o r s   and  s a i d  
t a p e - w i n d i n g   r o t o r   h a v i n g   s p a c e d   a p a r t   s u b s t a n t i a l l y  
p a r a l l e l   a x e s   of  r o t a t i o n .  

3°  A  f o u r t h   a s p e c t   of  t h e   i n v e n t i o n   p r o v i d e s   a  b a g  
c h a i n   i n d e x i n g   d r i v e   u n i t   c o m p r i s i n g :   a  d r i v e   i n p u t   s h a f t ;  
and  a  d r i v e   o u t p u t   s h a f t   f o r   a  c a s s e t t e   to  w h i c h   a  c h a i n  
of  t a p e d   i m b r i c a t e d   b a g s   i s   a t t a c h e d ;   c h a r a c t e r i s e d   by  a  
p a i r   of  s p a c e d   a p a r t   p a r a l l e l   t a p e - i n d e x i n g   d r i v e   s h a f t s  

35  e a c h   a d a p t e d   f o r   e n g a g e m e n t   w i t h   a  r e s p e c t i v e   t a p e - w i n d i n g  
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r o t o r   of  a  bag  c h a i n ;   means   f o r   r e c e i v i n g   a  c a s s e t t e   w i t h  

two  w i n d - u p   s p o o l s   c o a x i a l   w i t h   the   d r i v e   s h a f t s ;   and  a 

d i f f e r e n t i a l   d r i v e   u n i t   b e t w e e n   the   i n p u t   s h a f t   and  s a i d  

t a p e - i n d e x i n g   d r i v e   s h a f t s   to  a l l o w   e q u a l i s a t i o n   o f  

5  t e n s i o n   b e t w e e n   the   t a p e s   a t t a c h e d   to  r e s p e c t i v e  

t a p e - w i n d i n g   s p o o l s   to  be  a s s o c i a t e d   w i t h   t h e  

t a p e - i n d e x i n g   d r i v e   s h a f t s .  

In  o r d e r   t h a t   t h e   p r e s e n t   i n v e n t i o n   may  m o r e  

r e a d i l y   be  u n d e r s t o o d   t h e r e   now  f o l l o w s   a  b r i e f  

10  d e s c r i p t i o n ,   m e r e l y   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   t o  

the   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h ! -  

F i g u r e   1  shows   a  p a r t l y   c u t   away  p e r s p e c t i v e v i e w  

of  one  e m b o d i m e n t   of  a  bag  c h a i n   and  d r i v e   u n i t   i n  

a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ;   a n d  

15  F i g u r e   2  shows  a  d e t a i l   of  one  of  t h e  

t a p e - w i n d i n g   r o t o r s   of  F i g u r e   1 .  

In  the   d r a w i n g ,   a  bag  c h a i n   g e n e r a l l y   d e s i g n a t e d  

1  c o m p r i s e s   an  a r r a y   of  i m b r i c a t e d   b a g s   2a_,  2b,  2 c . . .  

p l a c e d   on  two  p a r a l l e l   c a r r i e r   t a p e s   3  and  4  h a v i n g   t h e i r  

20  a d h e s i v e   f a c e s   u p p e r m o s t   on  t h e   h o r i z o n t a l   run  of  e a c h  

t a p e .   The  l e a d i n g   e n d s   of  t h e   t a p e s   3  and  4  a r e  

i n t r o d u c e d   i n t o   a  c a s s e t t e   5  by  way  of  r e s p e c t i v e   i n l e t  

o p e n i n g s   6  and  7,  r e s p e c t i v e l y .   In  t h i s   p a r t i c u l a r   c a s e  

t he   a d h e s i v e   f a c e   of  t a p e   3  is   t he   one  n e a r e r   to  t h e  

25  o b s e r v e r   as  i t   p a s s e s   i n t o   t he   c a s s e t t e   i n l e t   o p e n i n g   6 ,  

and  t he   a d h e s i v e   f a c e   of  t he   t a p e   4  is   t h e   one  f u r t h e r  

f rom  t h e   o b s e r v e r ,   in  e a c h   c a s e   t he   a d h e s i v e   f a c e s   b e i n g  

d i r e c t e d   r a d i a l l y   o u t w a r d l y   when  the   t a p e s   a r e   a t t a c h e d   t o  

r e s p e c t i v e   w i n d - u p   s p o o l s   8  and  9 ,  

30  The  two  w i n d - u p   s p o o l s   8  and  9  may  be  f l o a t i n g l y  

m o u n t e d   in  t he   c a s s e t t e   5  so  t h a t   when  t he   c a s s e t t e   i s  

p l a c e d   i n s i d e   a  h o u s i n g   f o r   i t ,   d e f i n e d   by  a  c o v e r   1 0 ,  

e a c h   of  t h e   s p o o l s   8  and  9  can  become  c e n t e r e d   on  a 

r e s p e c t i v e   d r i v e   dog  11  and  12  of  a  c a s s e t t e   d r i v e   u n i t  

1 3 .  

35  H o w e v e r ,   i t   i s   p r e f e r a b l e   fo r   t he   two  w i n d - u r >  



0 2 0 7 6 1 0  
-  5  -  

s p o o l s   8  and  9  e a c h   to  be  m o u n t e d   in  t h e   c a s s e t t e   5  by  w a y  
of  a  o n e - w a y   c l u t c h   f o r m a t i o n   w h i c h   p r e c l u d e s   r o t a t i o n   o f  
t he   two  s p o o l s   8  and  9  in  t h e   t a p e - u n w i n d i n g   s e n s e   b u t  
w i l l   a l l o w   s u b s t a n t i a l l y   u n l i m i t e d   r o t a t i o n   in  the   t a p e  

5  w i n d i n g - o n   s e n s e .   T h i s   o f f e r s   s e v e r a l   a d v a n t a g e s :   F o r  

e x a m p l e ,   when  t h e   c a s s e t t e   d r i v e   i s   s w i t c h e d   o f f   t h e r e   i s  
no  r i s k   of  t he   w e i g h t   of  t h e   c h a i n   d r i v i n g   t h e   c a s s e t t e  
d r i v e   in  t h e   r e v e r s e   d i r e c t i o n   to  a l l o w   t h e   t a p e   t o  
u n w i n d .   A l t h o u g h   t h i s   f i r s t   f e a t u r e   can   be  a c h i e v e d   b y  

10  h a v i n g   a  o n e - w a y   c l u t c h   s y s t e m   in  t h e   d r i v e   to  the   d r i v e  
dogs   11  and  12,  s u c h   an  a r r a n g e m e n t   w o u l d   no t   g i v e   a n y  
p r o t e c t i o n   a g a i n s t   i n a d v e r t e n t   u n w i n d i n g   of  t he   bag  c h a i n  
f rom  the   c a s s e t t e   when  a  p a r t i a l l y   u s e d   c h a i n   of  b a g s   i s  

b e i n g   r e m o v e d   f rom  t he   l o a d e r   and  t h e   c a s s e t t e   5  has   b e e n  
15  d i s e n g a g e d .   To  d e r i v e   t h i s   s e c o n d   a d v a n t a g e   i t   i s  

a d v a n t a g e o u s   f o r   t h e   o n e - w a y   c l u t c h   s y s t e m   to  b e  

i n c o r p o r a t e d   on  t h e   c a s s e t t e ,   as  in  t h e   p r e f e r r e d  
e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .   A  t h i r d   a d v a n t a g e ,  
to  be  e x p l a i n e d   b e l o w   i s   t h a t   t he   t a p e s   c a n n o t   so  r e a d i l y  

20  be  r e p l a c e d   by  o t h e r s   of  a  d i f f e r e n t   t y p e   of  bag  c h a i n .  

The  d r i v e   u n i t   13  c o m p r i s e s   an  i n p u t   b e v e l   g e a r  
14  on  a  d r i v e   s h a f t   f rom  a  m o t o r   15,  and  e n g a g i n g   a  f i r s t  
v e r t i c a l   b e v e l   g e a r   16  w h i c h   c a r r i e s   two  i d l e r   g e a r s   17  
and  18  fo r   r o t a t i o n   a b o u t   a  h o r i z o n t a l   a x i s   c o i n c i d e n t  

25  w i t h   the   l o n g i t u d i n a l   a x e s   of  two  worms  19  and  20.  I n  
p r a c t i c e   t he   f i r s t   v e r t i c a l   b e v e l   g e a r   16  is  f r e e l y  
r o t a t a b l y   m o u n t e d   a r o u n d   t he   s h a f t   of  t he   r i g h t h a n d   worm 
g e a r   2 0 .  

The  two  i d l e r   g e a r s   17  and  18  a r e   in  c o n s t a n t  
30  mesh  w i t h   a  l e f t h a n d   v e r t i c a l   b e v e l   g e a r   21  f a s t   w i t h   t h e  

worm  19,  and  a  r i g h t h a n d   v e r t i c a l   b e v e l   g e a r   22  f a s t   w i t h  
t h e   worm  2 0 .  

The  l e f t h a n d   worm  19  d r i v e s   a  p i n i o n   23  f a s t  
w i t h   t he   d r i v e   dog  11  of   a  d r i v e   s h a f t   fo r   t h e   l e f t h a n d  

35  w i n d - u p   s p o o l   8  of  t h e   c a s s e t t e   5,  w h e r e a s   t he   r i g h t h a n d  
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worm  20  d r i v e s   a  p i n i o n   24  f a s t   w i t h   t he   d r i v e   dog  12  of  a 

d r i v e   s h a f t   fo r   t he   r i g h t h a n d   w i n d - u p   s p o o l   9  of  t h e  

c a s s e t t e   5 .  

From  the   a b o v e   d e s c r i p t i o n ,   i t   w i l l   be  c l e a r  

>  t h a t   when  the   m o t o r   15  r o t a t e s ,   p r o v i d e d   t h e   t e n s i o n s   i n  

t h e   two  t a p e s   3  and  4  a r e   e q u a l ,   t he   two  w i n d - u p   s p o o l s   8 

and  9  w i l l   be  d r i v e n   a t   t h e   same  r a t e   of  r o t a t i o n ,   bu t   i n  

o p p o s i t e   d i r e c t i o n s   of  m o v e m e n t   (by  v i r t u e   of  a p p r o p r i a t e  

c h o i c e   of  t he   hand  of  t h e   two  worms  19  and  20  and  t h e i r  

LO  p i n i o n s   23  and  24,  r e s p e c t i v e l y )   , 
When  e i t h e r   one  of  t h e   t a p e s   s l a c k e n s ,   t h e  

w i n d - u p   s p o o l   of  t he   o t h e r   t a p e   s l o w s   down,   by  v i r t u e   o f  

t h e   d i f f e r e n t i a l   m e c h a n i s m   p e r m i t t e d   by  f r e e   r o t a t i o n   o f  

the   two  i d l e r   b e v e l   g e a r s   17  and  18.  Thus  in  n o r m a l  

15  o p e r a t i o n   t h e   two  b e v e l   g e a r s   17  end  18  a r e   n o n - r o t a t a b l e  

a b o u t   t h e i r   own  a x e s   ( w h i l e   o r b i t i n g   a r o u n d   the   h o r i z o n t a l  

common  a x i s   of  t h e   f i r s t   v e r t i c a l   b e v e l   g e a r   16  and  t h e  

two  c o a x i a l   worms  19  and  2 0 ) ,   bu t   when  the   d i f f e r e n t i a l   i s  

e f f e c t i v e   t h e r e   w i l l   be  some  r o t a t i o n   of  t h e   two  i d l e r  

20  g e a r s   17  and  18  in  a d d i t i o n   to  t h e i r   o r b i t i n g .  

I f   d e s i r e d ,   t he   c a s s e t t e   5  may  i n c l u d e   s o m e  

means   f o r   c o d i n g   in  r e s p o n s e   to   the   p a r t i c u l a r   t y p e   of  b a g  

a t t a c h e d   to  the   c h a i n   of  w h i c h   t he   c a s s e t t e   f o r m s   p a r t ,   s o  

t h a t   s i m p l y   i n t r o d u c i n g   t h a t   c a s s e t t e   i n t o   t he   h o u s i n g  

25  d e f i n e d   by  the   c o v e r   10  w i l l   a u t o m a t i c a l l y   i n s t r u c t   t h e  

bag  l o a d i n g   e q u i p m e n t   as  to  w h i c h   t y p e   of  bag  is  i n v o l v e d . . ,  

T h i s   c o d i n g   may,  f o r   e x a m p l e ,   c o n t r o l   t he   w i d t h   a n d / o r  

h e i g h t   to  wh ich   the   bag  is  o p e n e d   so  t h a t   t h e   p e r i m e t e r   o f  

t h e   bag  mouth   is  no t   t oo   t i g h t l y   s t r e t c h e d   in  t he   open  a n d  

30  s p r e a d   c o n d i t i o n   a w a i t i n g   t h e   i n s e r t i o n   of  a  p r o d u c t  

a r t i c l e .   The  c o d i n g   means   may  c o m p r i s e   a  m e c h a n i c a l   s h a p e  

of  a  p o r t i o n   of  t he   c a s s e t t e ,   f o r   e x a m p l e   a  s l o t   or  a  

p r o j e c t i o n ,   to  a c t u a t e   a  m e c h a n i c a l   f e e l e r   f o r m i n g   p a r t   o f  

t h e   bag  o p e n e r   u n i t .  

35  F u r t h e r m o r e ,   i f   t h e   s p o o l s   F  and  9  a r e   f r e e l y  
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r o t a t a b l y   c a r r i e d   by  t h e   c a s s e t t e   5,  i . e .   w i t h o u t   a  

o n e - w a y   c l u t c h ,   i t   i s   e n v i s a g e d   t h a t   t he   c a s s e t t e   w i l l   b e  

s t o r e d ,   f o r   e x a m p l e   d u r i n g   s h i p p i n g ,   w i t h   t h e   l e a d i n g   p a r t  
of  e a c h   of  t h e   t a p e s   wound  in  so  t h a t   t h e   l e a d i n g   edge   o f  

5  t h e   f i r s t   bag  2a  i s   s u b s t a n t i a l l y   a g a i n s t   t h a t   s u r f a c e   o f  

t h e   c a s s e t t e   5  in  w h i c h   t h e   o p e n i n g s   6  and  7  a r e   f o r m e d ,  

and  t h e n   b e f o r e   t h e   c a s s e t t e   is   l o a d e d   i n t o   t h e   m a c h i n e ,  

t h e   c a s s e t t e   w i l l   be  p u l l e d   away  f rom  t he   l e a d   bag  2a  s o  

as  to  u n c o i l   p a r t   of  e a c h   of  t h e   t a p e s   3  and  4  to  p r o v i d e  
10  t h e   n e c e s s a r y   l e n g t h   of  t a p e   b e t w e e n   the   c a s s e t t e   and  t h e  

l e a d   bag  when  the   c a s s e t t e   is   l o a d e d   in  t h e   bag  l o a d e r .  

Such  a  s y s t e m   is   n o t   p o s s i b l e   when  t he   o n e - w a y   c l u t c h e s  

a r e   i n c o r p o r a t e d ,   or  w i t h   t he   p r i o r   a r t   c a s s e t t e   of  o u r  
B r i t i s h   P a t e n t   No.  1 , 2 4 0 , 3 7 1 ,   b e c a u s e   of  t h e   a d h e s i v e  

15  f a c e - t o - f a c e   c o n t a c t   of  t he   two  t a p e s   a t   t h e   p o i n t   w h e r e  

t h e y   e n t e r   t he   c a s s e t t e .  

A l t e r n a t i v e l y   e a c h   of  t he   t a p e s   3  and  4  may  h a v e  

a  n o n - a d h e s i v e   l e a d e r   p o r t i o n .  

Thus   t he   c a s s e t t e   in  a c c o r d a n c e   w i t h   the   p r e s e n t  
20  i n v e n t i o n   may  p r o v i d e   a  much  i m p r o v e d   way  of  h o l d i n g   t h e  

b a g s   d u r i n g   s h i p p i n g .  

When  t h e   two  w i n d - u p   s p o o l s   8  and  9  a r e   f r e e l y  

f l o a t i n g   in  t he   c a s s e t t e   5  t h e s e   s p o o l s   a r e   a l l o w e d   to  b e  

a c c u r a t e l y   c e n t e r e d   on  t h e i r   d r i v e   dogs   11  and  12  so  t h a t  
25  in  use   of  t h e   bag  c h a i n   1  t h e   s p o o l s   8  and  9  w i l l   a l w a y s  

be  p o s i t i v e l y   e n g a g e d   on  t he   d r i v e   dogs   11  and  1 2 .  

Bo th   of  t h e   c a s s e t t e   t y p e s   d e s c r i b e d   a b o v e ,   i n  
a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   o f f e r   t he   a d v a n t a g e  
of  a  much  more  r a p i d   way  of  t h r e a d i n g   up  a  bag  c h a i n   w h e n  

30  u s e d   w i t h   t h e   t w i n   s p o o l   d i f f e r e n t i a l   d r i v e   s y s t e m .   I t  
i s   n e c e s s a r y   o n l y   to   l o c a t e   t h e   c a s s e t t e   in  r e g i s t e r   w i t h  
t h e   two  d r i v e   dogs   11  and  12,  and  t h e n   to  p r e s s   t h e  

c a s s e t t e   o n t o   t he   d r i v e   d o g s   and  to  c l o s e   t h e   c o v e r   10  t o  

c o m p l e t e   t h e   ^ l o a d i n g   o p e r a t i o n ,   a s s u m i n g   t h a t   the   b a g s  
35  2a ,   2b,  2 c . . .   a r e   s i t t i n g   on  t h e   l o a d i n g   t a b l e   in  t h e  

a p p r o p r i a t e   p o s i t i o n .  
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In  the   l i a h t   of  t h i s   a d v a n t a g e ,   i t   w i l l   b e  

r e a l i s e d   t h a t   t he   c a s s e t t e   5  s e r v e s   as  a  s u p p o r t   means   t o  

h o l d   the   wind  up  r o t o r s   or  s p o o l s   8  and  9  r e a d y   fo r   r a p i d  

m o u n t i n g   on  and  d i s c o n n e c t i o n   f rom  t h e   d r i v e   dogs   11  a n d  

i  12.  I t   is  t h e r e f o r e   n o t   e s s e n t i a l   to  h a v e   a  c o m p l e t e l y  

e n c l o s e d   c a s s e t t e   5  a r o u n d   the   s p o o l s   8  and  9 .  

F i g u r e   2  shows   a  d e t a i l   of  t h e   m o u n t i n g   of  t h e  

s p o o l   8  of  F i g u r e   1  in  t he   c a s s e t t e   body   5.  The  c a s s e t t e  

body   has   an  o p e n i n g   27  w h i c h   r e c e i v e s   t h e   h o l l o w   s p i n d l e  

LO  26  of  t he   s p o o l   8,  t h e   o p e n i n g   27  b e i n g   f o r m e d   w i t h  

i n c l i n e d   r e s i l i e n t   t e e t h   28  a r o u n d   i t s   p e r i p h e r y ,   f o r  

e n g a g e m e n t   w i t h   o p p o s i t e l y   i n c l i n e d   r e s i l i e n t   t e e t h   29 

e x t e n d i n g   r a d i a l l y   o u t w a r d l y   f rom  a  hub  on  t h e   f l a n g e  

p o r t i o n   of  the   s p o o l   8 .  

15  As  can  be  a p p r e c i a t e d   f rom  F i g u r e   2,  when  t h e  

s p o o l   8  r o t a t e s   in  t he   a n t i - c l o c k w i s i   d i r e c t i o n   t he   t i p s  

of  t he   t e e t h   29  can  s l i p   o v e r   t he   t i p s   of  t h e   t e e t h   2 8 ,  

bu t   when  c l o c k w i s e   r o t a t i o n   of  t h e   s p o o l   i t   a t t e m p t e d ,   t h e  

t e e t h   29  of  the   s p o o l   l o c k   up  a g a i n s t   t h e   t e e t h   28  of  t h e  

20  c a s s e t t e   body  and  p r e v e n t   r o t a t i o n .  

The  s p l i n e s   of  t he   s p i n d l e   p o r t i o n   26  of  t h e  

s p o o l   can  r e a d i l y   be  s e e n   in  F i g u r e   2,  as  can   a l s o   t h e  

b u i l d - u p   30  of  the   a d h e s i v e   t a p e   3 .  

I t   is  of  c o u r s e   p o s s i b l e   f o r   t h e   c a s s e t t e  

25  i l l u s t r a t e d   in  the   d r a w i n g s   to  be  u s e d   w i t h   a  d i r e c t   d r i v e  

r a t h e r   t h a n   a  d i f f e r e n t i a l   d r i v e ,   a l t h o u g h   t h e  

d i f f e r e n t i a l   d r i v e   f o rm  is   p r e f e r r e d .  

In  use  of  t h e   c a s s e t t e ,   once   one  bag  c h a i n   h a s  

b e e n   d e p l e t e d   and  a l l   or  a l m o s t   a l l   of  t h e   b a g s   have   b e e n  

30  r e m o v e d   f rom  the   t a p e s   3  and  4,  t he   d r i v e   m o t o r   15  i s  

o p e r a t e d   to  r e t r a c t   t h e   e x p o s e d   e n d s   of  t h e   t a p e s   3  and  4 

i n t o   t he   c a s s e t t e   5,  f o l l o w i n g   w h i c h   t h e   f u l l   c a s s e t t e   c a n  

be  r e m o v e d   and  r e p l a c e d   by  a  f r e s h ,   e m p t y   c a s s e t t e   a l r e a d y  

h a v i n g   i t s   bag  c h a i n   a t t a c h e d .   The  f u l l   c a s s e t t e   w h i c h  

35  has   j u s t   been   r e m o v e d   can  t h e n   e i t h e r   be  s c r a p p e d   o r  

p r o c e s s e d   fo r   r e m o v a l   of  t he   w o u n d - u p   t a p e   and  fo r   r e - u r  
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of  t he   c a s s e t t e .  

The  c o d i n g   of  t h e   c a s s e t t e   may  be  a c h i e v e d   i n  

any  one  of  s e v e r a l   w a y s ,   o n l y   a  few  of  w h i c h   i n c l u d e  
c o l o u r   c o d i n g   of  t h e   c a s s e t t e ,   or  t h e   p r o v i s i o n   of  c o d i n g  

5  c u t - o u t s   or  t a b s   on  t h e   body   of  t h e   c a s s e t t e ,   or  p r i n t i n g  
on  t he   c a s s e t t e ,   or  a  l a b e l   a t t a c h e d   to  t he   c a s s e t t e .  

N o r m a l l y   t h e   p r o d u c t   i d e n t i f i c a t i o n   is   m a r k e d   on  t h e   b o x  
e n c l o s i n g   t h e   bag  c h a i n ,   so  once   t he   bag  c h a i n   has  b e e n  
r e m o v e d   f rom  t h e   box  t h e   p r o d u c t   i d e n t i f i c a t i o n   may  b e  

10  l o s t .   H o w e v e r ,   t he   c a s s e t t e   5  r e m a i n s   a t t a c h e d   to  t h e  
t a p e s   and  c o n s e q u e n t l y   t h e r e   is  a l w a y s   a  s e c u r e   i n d i c a t i o n  
of  t h e   p r o d u c t   i d e n t i f i c a t i o n .   B e s i d e s ,   as  i n d i c a t e d  

e a r l i e r ,   t h e   use   of  c o d i n g   a p e r t u r e s   or  t a b s   on  t h e  
c a s s e t t e   can  a s s i s t   in  i n s t r u c t i n g   the   bag  l o a d i n g   m a c h i n e  

15  a u t o m a t i c a l l y   as  r e g a r d s   t h e   m a c h i n e   a d j u s t m e n t s   w h i c h   m a y  
be  n e c e s s a r y   on  c h a n g i n g   f rom  one  bag  t y p e   to  a n o t h e r .  
When  t h e   c a s s e t t e   has   t h i s   " c o d i n g "   f e a t u r e   i t   i s  

p a r t i c u l a r l y   i m p o r t a n t   f o r   t he   s p o o l s   to  be  p r e v e n t e d   f r o m  
r o t a t i n g   in  t h e   u n w i n d i n g   d i r e c t i o n   to  r e d u c e   t he   c h a n c e  

20  of  a  p a r t i c u l a r   bag  c h a i n   b e i n g   c o m p l e t e l y   r e m o v e d   f r o m  
i t s   c a s s e t t e   and  p o s s i b l y   r e p l a c e d   by  a n o t h e r   c h a i n   h a v i n g  
b a g s   w i t h   d i f f e r e n t   c h a r a c t e r i s t i c s   t h a n   t h o s e   i n d i c a t e d  

by  t h e   c a s s e t t e   c o d i n g .  

An  a d v a n t a g e   of  t h e   r a p i d   l o a d i n g   f a c i l i t y  
25  o f f e r e d   by  t he   p r e s e n t   i n v e n t i o n   is   t h a t   t he   bag  l o a d i n g  

m a c h i n e   may  now  have   a  f i x e d   bag  c h a i n   s u p p o r t   t a b l e  
w h e r e a s ,   h i t h e r t o ,   t h e   more   c u m b e r s o m e   bag  l o a d i n g  
o p e r a t i o n   has   r e q u i r e d   t h e   a v a i l a b i l i t y   of  at   l e a s t   o n e  

s p a r e   bag  t r o l l e y   s y s t e m   to  a l l o w   a  bag  c h a i n   to  b e  
30  a t t a c h e d   to  t he   t r o l l e y   and  to  have   i t s   t a p e s   t h r e a d e d  

t h r o u g h   t h e   i n t e r m e s h i n g   g e a r   w h e e l s   w h i c h   p r e s s   t he   t a p e s  
t o g e t h e r   in  a d h e s i v e   f a c e - t o - f a c e   c o n t a c t   so  t h a t   i t   i s  
t h e n   m e r e l y   n e c e s s a r y   to   r o l l   t h i s   t r o l l e y   up  to  t he   b a g  
l o a d e r   when  a  c h a n g e   of  bag  c h a i n   is  n e e d e d .  

J5  Yet  a  f u r t h e r   a d v a n t a g e   of  t he   t w i n   s p o o l   sys :   • 
in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   is   t h a t   t h e r e  
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no  r i s k   of  damage   to   t h e   o p e r a t o r   or  to  t h e   bag  c h a i n  

d u r i n g   t h e   l o a d i n g   o p e r a t i o n ,   as  i s   p o s s i b l e   w i t h   t h e  

d r i v e   g e a r s   u s e d   in  t h e   p r i o r   a r t   s y s t e m s   r e q u i r i n g  

s e p a r a t i o n   of  t he   g e a r s   and  t h r e a d i n g   of  t h e   two  t a p e s   i n  

5  f a c e - t o - f a c e   c o n t a c t   b e t w e e n   t he   g e a r s   b e f o r e   a g a i n  

b r i n g i n g   t h e   g e a r s   i n t o   m e s h .  

As  s u g g e s t e d   a b o v e ,   i n s t e a d   of  h a v i n g   a n  

e n c l o s e d   c a s s e t t e   f o r   t h e   t a p e s ,   i t   is  of  c o u r s e   p o s s i b l e  

w i t h   t h e   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n   to  s i m p l i f y   t h e  

10  bag  l o a d i n g   o p e r a t i o n   s i m p l y   by  p r o v i d i n g   any  fo rm  of  b a g  

t a p e - d r i v i n g   r o t o r   a t t a c h e d   to  the   l e a d   end  of  a  t a p e ,   o r  

to  a  n o n - a d h e s i v e   l e a d e r   a t t a c h e d   to  t he   b e g i n n i n g   of  t h e  

t a p e s ,   w i t h   means   f o r   h o l d i n g   the   two  r o t o r s   i n  

s u b s t a n t i a l l y   t he   c o r r e c t   c e n t r e - t o - c e n t r e   s p a c i n g   f o r  

15  r a p i d   c o n n e c t i o n   of  t h e   r o t o r s   to  t he   d r i v e   of  t h e   b a g  

i n d e x i n g   u n i t .  
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CLAIMS 

1.  A  m e t h o d   of  l o a d i n g   a  bag  c h a i n   on  a  b a g  
l o a d e r ,   c o m p r i s i n g   t a k i n g   a  bag  c h a i n   i n c o r p o r a t i n g   a  
s u c c e s s i o n   of  i m b r i c a t e d   p a c k a g i n g   b a g s   on  two  s u p p l y  
t a p e s   f rom  w h i c h   t h e y   a r e   r e m o v e d   d u r i n g   t he   l o a d i n g  

5  o p e r a t i o n ,   t he   s u p p l y   t a p e s   e a c h   h a v i n g   a  l e a d   end  w o u n d  
on  a  t a p e - w i n d i n g   r o t o r ?   o p e r a t i n g   t he   bag  i n d e x i n g   d r i v e  
u n i t   to  b r i n g   each   of  t he   i m b r i c a t e d   b a g s   s u c c e s s i v e l y   t o  
a  l o a d i n g   p o s i t i o n   w h e r e   t h e   bag  is   l o a d e d   and  s e p a r a t e d  
from  t he   t a p e s ;   and ,   a f t e r   s e p a r a t i o n   of  m o s t   or  a l l   o f  

10  t he   b a g s   f rom  the   t a p e s ,   r e m o v i n g   t h e   t a p e - w i n d i n g   r o t o r  
and  b u i l t - u p   t a p e   t h e r e o n   f rom  t h e   bag  i n d e x i n g   d r i v e   u n i t  
and  r e p l a c i n g   them  by  a  f r e s h   t a p e - w i n d i n g   r o t o r   w i t h  
i m b r i c a t e d   t a p e d   b a g s   a l r e a d y   a t t a c h e d ;   c h a r a c t e r i s e d   i n  
t h a t   t h e r e   a r e   two  t a p e - w i n d i n g   r o t o r s   ( 8 , 9 )   e a c h  

L5  h a v i n g   a  r e s p e c t i v e   one  of  s a i d   s u p p l y   t a p e s   ( 3 , 4 )  
a t t a c h e d ;   in  t h a t   s a i d   t a p e - w i n d i n g   r o t o r s   a r e   s u p p o r t e d  
on  s p a c i n g   means   (5)  to  h o l d   them  w i t h   s u b s t a n t i a l l y  
p a r a l l e l   a x e s   of  r o t a t i o n ;   in  t h a t   t he   t a p e - w i n d i n g  
r o t o r s   a r e   a t t a c h e d   to  p a r a l l e l   d r i v e   s h a f t s   ( 1 1 , 1 2 )   of  a 

10  bag  i n d e x i n g   d r i v e   u n i t   ( 1 3 ) ;   and  in  t h a t   e x c h a n g e   of  a  
t a p e   b u i l d - u p   by  a  f r e s h   r o t o r   i n v o l v e s   r e m o v i n g   b o t h  
r o t o r s   ( 8 , 9 )   and  the   s p a c i n g   means   (5)  and  r e p l a c e m e n t   b y  
a  f r e s h   a s s e m b l y   of  r o t o r s   and  s p a c i n g   m e a n s .  

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1 ,  
!5  c h a r a c t e r i s e d   in  t h a t   t he   t a p e s   e a c h   have   an  a d h e s i v e   f a c e  

fo r   a t t a c h m e n t   to  t he   i m b r i c a t e d   b a g s ,   and  in  t h a t   a  
n o n - a d h e s i v e   l e a d e r   a t t a c h e d   to  e a c h   of  t he   t a p e s   and  i s  
c o n n e c t e d   to  t he   r e s p e c t i v e   t a p e - w i n d i n g   r o t o r .  

3.  A  bag  c h a i n   c o m p r i s i n g :   a  s u c c e s s i o n   o f  
10  i m b r i c a t e d   bags   (2a,   2b,  2 c ) ;   a  p a i r   of  s i d e - b y - s i d e  

• p a c e d   t a p e s   ( 3 , 4 )   e a c h   h a v i n g   an  a d h e s i v e   f a c e ;   a  
t a p e - w i n d i n g   r o t o r   to  w h i c h   e a c h   of  s a i d   t a p e s   i s  
a t t a c h e d ;   c h a r a c t e r i s e d   in  t h a t   t h e r e   is  a  p a i r   of  s a i d  
t a p e - w i n d i n g   r o t o r s ,   e a c h   r o t o r   h a v i n g   a  r e s p e c t i v e   one  o f  
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the   t a p e s   a t t a c h e d   fo r   e n g a g e m e n t   w i t h   a  t a p e - w i n d i n g  

d r i v e   to  w i n d - u p   t h e   t a p e s   on  t he   d r i v e ;   and  in  t h a t  

t h e r e   a r e   s p a c e r   means   s u p p o r t i n g   t h e   two  t a p e - w i n d i n g  

r o t o r s   upon  s u b s t a n t i a l l y   p a r a l l e l   a x e s   of  r o t a t i o n ,   f o r  

5  e n g a g e m e n t   w i t h   p a r a l l e l   a x i s   d r i v e   s h a f t s   of  a  

t a p e - w i n d i n g   u n i t .  

4.  A  bag  c h a i n   c o m p r i s i n g :   a  s u c c e s s i o n   o f  

i m b r i c a t e d   b a g s   (2a ,   2b,  2c)  ;  a  p a i r   of  s i d e - b y - s i d e  

s p a c e d   t a p e s   ( 3 , 4 )   e a c h   h a v i n g   an  a d h e s i v e   f a c e ;   a 

10  c a s s e t t e   (5)  r e l e a s a b l y   m o u n t a b l e   in  a  t a p e   w i n d i n g   d r i v e  

u n i t   and  h o u s i n g   a  r o t o r   on  w h i c h   s a i d   t a p e s   a r e   a t t a c h e d ;  

c h a r a c t e r i s e d   by  a  p a i r   of  t a p e - w i n d i n g   r o t o r s   ( 8 , 9 )   i n  

s a i d   c a s s e t t e ,   e a c h   s a i d   r o t o r   (8  or  9)  b e i n g   a t t a c h e d   t o  

a  r e s p e c t i v e   one  of  t he   t a p e s   (3  or  4)  and  b e i n g   a d a p t e d  

15  f o r   e n g a g e m e n t   w i t h   a  r e s p e c t i v e   t a p e   w i n d i n g   d r i v e   s h a f t  

(11  or  12)  of  t he   t a p e - w i n d i n g   d r i v e   u n i t   to  w i n d - u p   t h e  

t a p e s   on  t h e   r o t o r s   and  s a i d   t a p e - w i n d i n g   r o t o r   h a v i n g  

s p a c e d   a p a r t   s u b s t a n t i a l l y   p a r a l l e l   a x e s   of  r o t a t i o n .  

5.  A  bag  c h a i n   a c c o r d i n g   to  c l a i m   4 ,  

20  c h a r a c t e r i s e d   in  t h a t   t h e   t a p e - w i n d i n g   r o t o r s   c o m p r i s e  

w i n d - u p   s p o o l s   f l o a t i n g l y   s u p p o r t e d   in  t he   c a s s e t t e .  

6.  A  bag  c h a i n   a c c o r d i n g   to  c l a i m   4  or  5 ,  

c h a r a c t e r i s e d   by  i n c l u d i n g   means   ( 2 8 , 2 9 )   p r e v e n t i n g   t h e  

t a p e - w i n d i n g   r o t o r s   f rom  r o t a t i n g   r e l a t i v e   to  t he   c a s s e t t e  

25  body  (5)  in  a  t a p e - u n w i n d i n g   d i r e c t i o n ,   w h i l e   p e r m i t t i n g  

u n l i m i t e d   r o t a t i o n   in  t h e   w i n d i n g - o n   d i r e c t i o n .  

7.  A  bag  c h a i n   a c c o r d i n g   to  any  one  of  c l a i m s  

4  to  6,  and  c h a r a c t e r i s e d   by  i n c l u d i n g   c o d i n g   means   on  t h e  

c a s s e t t e   f o r   e n g a g e m e n t   w i t h   s e n s o r   means   of  t he   bag  c h a i n  

30  i n d e x i n g   d r i v e   u n i t   w i t h   w h i c h   t he   c a s s e t t e   is   i n t e n d e d   t o  

be  u s e d ,   f o r   a d j u s t m e n t   of  t he   bag  c h a i n   i n d e x i n g   d r i v e  

u n i t   in  r e s p o n s e   to   t he   p a r t i c u l a r   t y p e   of  bag  in  t h e  

c h a i n   i n c o r p o r a t i n g   t he   c a s s e t t e .  

8.  A  bag  c h a i n   i n d e x i n g   d r i v e   u n i t   c o m p r i s i n g :  

35  a  d r i v e   i n p u t   s h a f t ;   and  a  d r i v e   o u t p u t   s h a f t   fo r   a  

c a s s e t t e   to  w h i c h   a  c h a i n   of  t a p e d   i m b r i c a t e d   bags   i s  
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a t t a c h e d ;   c h a r a c t e r i s e d   by  a  p a i r   of  s p a c e d   a p a r t  

p a r a l l e l   t a p e - i n d e x i n g   d r i v e   s h a f t s   ( 1 1 , 1 2 )   each   a d a p t e d  

f o r   e n g a g e m e n t   w i t h   a  r e s p e c t i v e   t a p e - w i n d i n g   r o t o r   ( 8 , 9 )  

of  a  bag  c h a i n ;   means   (10)  f o r   r e c e i v i n g   a  c a s s e t t e   w i t h  

5  two  w i n d - u p   s p o o l s   c o a x i a l   w i t h   t h e   d r i v e   s h a f t s ;   and  a 

d i f f e r e n t i a l   d r i v e   u n i t   ( 1 4 , 1 6 - 2 4 )   b e t w e e n   t he   i n p u t   s h a f t  

and  s a i d   t a p e - i n d e x i n g   d r i v e   s h a f t s   to  a l l o w   e q u a l i s a t i o n  

of  t e n s i o n   b e t w e e n   t h e   t a p e s   a t t a c h e d   to  r e s p e c t i v e  

t a p e - w i n d i n g   s p o o l s   ( 8 , 9 )   to  be  a s s o c i a t e d   w i t h   t h e  

10  t a p e - i n d e x i n g   d r i v e   s h a f t s   ( 1 1 , 1 2 ) .  

9,  A  t a p e - i n d e x i n g   d r i v e   u n i t   a c c o r d i n g   t o  

c l a i m   8,  c h a r a c t e r i s e d   by  i n c l u d i n g   s e n s o r   m e a n s  

r e s p o n s i v e   to  c o d i n g   on  a  c a s s e t t e   w h i c h   e n c l o s e s   t h e  

t a p e - w i n d i n g   r o t o r s   of  a  s a i d   bag  c h a i n ,   fo r   a d j u s t m e n t   o f  

15  t h e   t a p e - i n d e x i n g   d r i v e   u n i t   in  r e s p o n s e   to  the   p a r t i c u l a r  

t y p e   of  bag  in  t he   c h a i n .  
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